Objectives. The aims of this study were to document adherence to and changes in health-enhancing physical activity (HEPA) levels and self-reported and assessed functioning and to explore aspects of adherence and response during the first year of an outsourced 2-year HEPA programme in people with RA.
Introduction
Physical inactivity is a major threat to public health. The risk of fatal consequences increases with age and the presence of disease and disability represents further obstacles to a physically active life. Thus public health recommendations for health-enhancing physical activity (HEPA), including at least 150 minutes per week of at least moderate-intensity physical activity and twiceweekly strength training, have been released by many agencies and organizations [14] .
RA confers disability, poor health perception and increased risk of co-morbidity and premature death, mainly due to cardiovascular disease. New drugs and new treatment principles have dramatically improved inflammation control, but do not seem to fully alleviate pain, the development of disability or the risk of cardiovascular disease [57] . Thus HEPA might be a valuable complement to drug therapy in rheumatic disease.
The reported prevalence of HEPA in people with arthritis is contradictory due to differing definitions, samples included and assessment methods [8] . Our recent study indicates that while almost 70% of people with RA reported adherence to HEPA, only 22% had maintained it for at least 6 months [9] . Interestingly, factors explaining HEPA variation are not mainly attributed to the severity of disease or disability, but rather to psychosocial factors [9, 10] . Thus the promotion of HEPA is a complex task that needs to include not only instructions on how to perform physical activity, but also motivational and self-regulatory strategies to support behaviour changes [11] .
Studies of HEPA programmes in people with RA are scarce and results conflicting. Our previous study of a 1 year HEPA support programme found improved muscle function and health perception without changes in physical activity behaviour and the improvements gained at the end of the programme were lost 1 year later [12, 13] . The only other study performed on HEPA in RA found changes in physical activity behaviour, but no consequent improvement in health outcomes [14] .
HEPA is a life-long commitment that should be introduced and encouraged within health care, but it also needs to be performed and supported in other contexts. However, outsourced programmes are poorly studied in populations with RA. Furthermore, adherence and response related to physical activity are seldom explored in depth, identification of the programme components influencing outcomes most efficiently is not done and the characteristics of individuals responding best to a certain programme are poorly described.
The objectives of this cohort study were to document adherence to and changes in HEPA levels and selfreported and assessed functioning and to explore aspects of adherence and response during the first year of an outsourced 2 year HEPA programme in people with RA.
Methods

Design
This article describes the first year of a 2 year prospective observational study of a HEPA programme (trial registration ISRCTN25539102). Recruitment of participants diagnosed with RA [15] started in October 2010 and was performed within the context of the Swedish Rheumatology Quality Registers, comprising approximately 27 000 patients with RA, of whom 9560 are included from the six clinics participating in the present study. A detailed description of the study protocol has previously been published [16] . The study was approved by the Stockholm Regional Ethical Review Board (2010/ 1232-31/1). All participants were mailed information about the study along with the questionnaires and consented to participate by filling out and returning the questionnaires. Additional information was sent to those targeted for the intervention, who consented by filling out and returning a form with their desired site and time for HEPA programme participation.
Participants
A total of 1932 patients were eligible for the study, as they were 1875 years of age, independent in daily living [Stanford Health Assessment Questionnaire Disability Index (HAQ-DI) 42], expressed an interest in participating in organized physical activity, were fluent in Swedish and had not yet participated in a HEPA programme. Two hundred and eighty-six patients consented to participate; 244 were assessed at baseline and 220 started the programme. The selection procedure, describing at each step the differences between those who dropped out and those who made it to the baseline assessments, indicated that sociodemographic and psychosocial factors, rather than disease-related factors, were related to attrition [17] . The 24 patients who were assessed at baseline but did not start the programme did not differ significantly in sociodemographic, disease-related or psychosocial variables or HEPA compared with the 220 patients who started the programme.
Intervention
Three main components constituted the intervention programme: (i) at least moderate-intensity physical activity for at least 30 min on most days of the week; (ii) at least two weekly 45 min circuit training sessions, including both muscle strength training (5080% of one repetition maximum, 3 Â 10 repetitions) and aerobic exercises (6085% of maximal heart rate) and (iii) biweekly support group meetings. The recommended number of circuit training sessions during the year was 104; the possible total HEPA, which included both daily physical activities and circuit training sessions, was 365. A maximum of 2022 support group meetings were offered by the different participating sites. Participants who signed up and paid for a 1 year membership at a public training centre were initially instructed by the physical therapists (coaches) on how to perform the circuit training. They could then access the training centres whenever they preferred during opening hours and exercise together with regular members. The study coaches were available once a week at fixed times at each centre for optional consultations and advice on circuit training. Pedometers and access to a web page for step registration were provided to each participant in order to encourage daily physical activity. The support group meetings were informed by an active behavioural learning approach in line with social cognitive theory [18] and were guided by coaches who were trained to deliver the programme by facilitating the participants' learning of specific behavioural skills to enable incorporation of HEPA into daily routines [19] . More details of the intervention programme, which also included expert lectures, physical activity in different environments, challenge competitions and self-assessed aerobic capacity tests [20] , have been published elsewhere [16] .
Measurements
Participants were assessed at baseline and after 1 year using data retrieved from the Swedish Rheumatology Quality Register, patient files, mailed questionnaires, performance tests, anthropometrics and weekly text messages [16, 21] .
Self-reports
Data on sociodemographics included age (years), gender, education (university versus below), income (above/below average Swedish income in 2008) and children under the age of 18 years at home (yes/no).
Disease-related variables included disease duration, co-morbidities (including respiratory, cardiovascular, neurological and psychiatric disease, diabetes mellitus or other) and general health perception (primary response variable) [22] , pain [23] and fatigue [24, 25] rated on a visual analogue scale. Quality of life was assessed with the EuroQol five-dimensions questionnaire (EQ-5D) [26] and activity limitation with the HAQ-DI [27] .
Psychosocial variables were assessed with the Exercise Self-efficacy Scale (secondary response variable) [28, 29] , the modified Fear-Avoidance Beliefs Questionnaire (secondary response variable) [30] , the scales to measure social support for exercise behaviours [31] and two study-specific items concerning outcome expectations for physical activity on long-term health and present RA symptoms.
Data on self-reported current (in the past week) HEPA were collected with the short form of the International Physical Activity Questionnaire (IPAQ), assessing overall physical activity during the past week without separating aerobic physical activity from muscle strength training [32] . Maintained (56 months) HEPA was assessed with the Exercise Stage Assessment Instrument (ESAI) [33] . The original one-item ESAI was modified for the present study to include two items: one item on aerobic physical activity, defined as moderate-intensity activity for at least 30 min on at least 5 days/week, and one item on muscle strength training at least twice weekly, both followed by the question 'Are you physically active according to this description?'.
Performance tests and anthropometrics
Performance tests of maximal aerobic capacity estimated from a submaximal bicycle ergometer test [34] , lower limb function with the timed-stands test [35] and maximum and average grip strength with the Grippit device [36] were performed (secondary response variables). Anthropometric data on BMI, waist circumference and blood pressure (systolic and diastolic) were collected. Trained physical therapists independent of the intervention supervised tests and collected the data.
Adherence
Two text messages were sent once each week to collect data on the number of days during the past week that participants performed circuit training sessions and on how many additional days of the past week they performed at least moderate-intensity physical activity for at least 30 min [21] . Support group meeting attendance was registered by the coaches.
Statistical analyses
Descriptive statistics were calculated for baseline measurements using mean (S.D.) for continuous variables and proportions for categorical variables. Since the majority of participants reported a 10 for both items concerning outcome expectations, they were dichotomized into 10 vs <10 for analysis. Differences at baseline between the intervention sample and the 24 dropouts who did not start the programme and for those completing 1 year assessments vs those not completing them were examined using Student's t-test for continuous variables and 2 tests for categorical variables.
Changes from baseline to the end of the intervention year were examined for disease-related and psychosocial variables, HEPA levels, performance tests and anthropometric measures using generalized linear models. Using the two observations, at baseline and at the end of the www.rheumatology.oxfordjournals.org intervention year, b-coefficients and standard errors were calculated using a mixed model approach with a subject effect.
Adherence and response were explored in two subsequent analyses incorporating the three programme components-circuit training, total HEPA (including circuit training) and support group meetings-and the primary and secondary response variables.
Adherence
Participants were categorized into adherers and nonadherers based on 50%, 70% and 90% participation in circuit training sessions, total HEPA and support group meetings, respectively. The change in the primary and secondary response variables was calculated between baseline and the end of the intervention year and Student's t-test was used to compare the mean changes in the response variables in adherers vs non-adherers.
Response
Participants were categorized into responders and nonresponders based on 10%, 20% and 30% 1-year improvement in the primary and each of the secondary response variables. Student's t-test was used to examine the differences in mean adherence to each of the three programme components in the responders and nonresponders.
In addition to the above individual response variables, a total response variable was created based on improvement in general health perception and at least two out of three performance tests. Using the total response variable at the 10% level of improvement at the end of the intervention year, baseline characteristics of participants were compared in responders vs non-responders using Student's t-test.
SAS/STAT version 9.3 (SAS Institute, Cary, NC, USA) was used for all analyses. Alpha levels were set to 0.05 for presentation of descriptive data for the 1 year change and baseline differences by responder status, while alpha levels were set to 0.01 to account for multiple testing in the exploration of different levels of adherence and response.
Results
Eighty-one per cent of the 220 participants were female, with a mean age of 59 years (S.D. 8.8) and a mean disease duration of 12 years (S.D. 9.6). Fifty-one per cent had a university education, 69% had income above the Swedish national average and 16% had children at home. Seventeen per cent had one and 40% had two or more co-morbidities. The most common co-morbidities were cardiovascular disease (n = 61; 51 of which had high blood pressure), lung disease (n = 21) and additional musculoskeletal conditions (n = 22). Current and maintained HEPA were reported by 60% and 0%, respectively, at baseline. Results of baseline assessments are displayed in Table 1 .
Twenty-six participants did not complete the 1 year assessment. They did not differ (P > 0.05) from the remaining sample for any of the variables assessed at baseline. Reasons given for dropping out were mainly related to logistics, such as distance to the training centre (n = 2), training costs (n = 2) and work or family responsibilities (n = 3), but also negative feelings about the training concept or the training centre, the group meetings, the coaches and/or peers (n = 6). Other reasons were comorbidities and injuries (n = 6). Seven participants gave no reason for dropping out.
One hundred and ninety-four (88%) of the 220 participants who started the programme were assessed after the intervention year with questionnaires (n = 191) and/or performance tests (n = 186). Their mean number of reported circuit training sessions was 48 (S.D. 36.2), the mean number of days with total HEPA was 189 (S.D. 92.3) and their mean registered support group meeting attendance was 9 (S.D. 6.4).
For those (n = 186) who answered the IPAQ at both baseline and the 1 year assessment, the proportion meeting current HEPA (during the previous week) increased from 55% to 82% (P = 0.0004). For those (n = 178) completing the ESAI at both assessments, the proportion reaching maintained HEPA (during the previous 6 months) increased from none to 37% (P = 0.0495). The participants improved their general health perception, quality of life and social support from friends and reduced their pain, activity limitation and fear avoidance beliefs during the 1 year intervention (Table 1) . In contrast, exercise self-efficacy declined. The outcome of the performance tests indicated improved aerobic capacity, timed standing and grip strength. Waist circumference decreased (Table 1) .
Greater adherence (at 50%, 70% and 90% levels) to group meetings or circuit training was related to greater improvement in exercise self-efficacy, and greater adherence to group meetings was also associated with greater improvements in timed standing compared with those who attended less (Table 2 ). Adherence to total HEPA was not associated with any of the response variables, nor was circuit training or support group meetings associated with general health perception, fear avoidance beliefs, maximal oxygen uptake (VO 2max ) or grip strength (complete data not shown).
Responses at the 10% and 20% levels in general health perception were more likely to occur among participants who adhered more to circuit training compared with those adhering less (Table 3 ). Other response variables were not statistically significantly related to adherence to the three programme components (complete data not shown).
The proportions of responders at the 10% improvement level having a university education, income above average and fewer co-morbidities were statistically significantly higher compared with non-responders, while the proportion of responders meeting current HEPA at baseline was lower than the proportion among non-responders (Table 4) . Mean timed standing, mean grip strength and mean systolic blood pressure at baseline were lower among responders than among non-responders.
Discussion
In this study we evaluated an outsourced comprehensive HEPA programme in people with RA. The results indicate high retention but moderate adherence of about 50% to each of the three programme components. Nevertheless, self-reported HEPA levels, self-reported health outcomes and physical capacity increased significantly during the year. Our explorative analyses, although not clear-cut, revealed a number of interesting relations between adherence and response. A number of characteristics to help target potential responders for outsourced HEPA programmes were also identified.
The study programme was based on public health recommendations on HEPA, evidence-based exercise recommendations for people with RA and theory-and evidence-based behaviour modification techniques. It was delivered by physical therapy coaches specifically trained to deliver the programme in training facilities with convenient access for the participants. Although retention in the study was good, adherence to the three programme components seems modest. It may be that our expectations of reaching the recommended levels of HEPA were set too high in the design of the study; however, the reported mean days of total HEPA during the year still represented a major increase compared with previous levels, which was also indicated by IPAQ and ESAI changes at the 1 year assessments.
The modest, but significant, changes in physical performance are in line with those of our previous 1 year randomized controlled trial of a HEPA programme and better than those of a previous HEPA programme mainly delivered over the Internet [12, 14] . While results from HEPA studies have previously been mixed [12, 14] regarding changes in HEPA behaviour, the results of the present intervention support an improvement. In comparison with clinically supervised long-term exercise studies [37, 38] , however, the improvements of physical capacity and activity limitation in HEPA studies seem modest, which indicates that the delivery of outsourced HEPA programmes with limited supervision from health professionals is challenging and may need further improvement.
Greater improvement in timed standing for those attending at least 50% of the support group meetings compared with the rest of the sample may be explained by better quality in total HEPA performance, as they were constantly reminded by group peers and their physical therapist coaches about the necessity of keeping the intensity up. Better adherence to circuit training sessions resulting in improved health perception is in line with recent findings of positive associations between physical activity and perceived health [10, 39] and may be attributed to potentially improved physical capacity following circuit training rather than moderate-intensity physical activity.
The decrease in exercise self-efficacy found at the 1 year assessments of the present study may be an effect of response shift, that is. self-efficacy may decline once a person realizes what it takes to obtain HEPA and feels that General health perception. EQ-5D: EuroQol five-dimensions questionnaire; HAQ-DI: Stanford Health Assessment Questionnaire Disability Index; OE: outcome expectations; VO 2max : maximal oxygen uptake.
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Responders to the present HEPA programme had a tendency to have more co-morbidities, less current HEPA and poorer capacity in performance tests at baseline. This might indicate that those with low functioning benefit more from a HEPA programme, a result in agreement with previous studies involving people with arthritis and healthy individuals [40] .
As this study is clearly not a randomized controlled trial, the changes described over the intervention year cannot be attributed exclusively to the HEPA programme. An initial intention to use invited patients who abstained from participation to demonstrate the natural course of functioning and health had to be abandoned since the two samples differed at baseline on a number of sociodemographic, disease-related and psychosocial variables [17] . However, the present study was never designed to evaluate effects of the HEPA programme per se, but rather to explore adherence and response aspects.
Participant recruitment via a national patient register is indeed a strength of this study, as is the inclusion of a TABLE 2 Adherence at different levels to the three programme components in relation to 1 year changes in general health perception, self-efficacy and timed standing (0 = non-adherer, 1 = adherer) large, well-defined sample. Despite each participant meeting the inclusion criteria for not obtaining HEPA at baseline, it still seems that they constituted a fairly physically fit and active study sample. This certainly limits the external validity of the study, but also left little room for improvement, resulting in less variation in changes over the year and limited possibilities of identifying relationships between adherence and response. Only 11% of the targeted sample started the programme, clearly showing the difficulties in recruiting participants for longterm interventions [17] . A resulting limitation of our study is that we did not recruit a large enough sample to perform fully powered analyses for women and men separately.
Despite introducing and encouraging the participants to obtain sufficient HEPA, the coaches had limited opportunities to follow-up on individual performance and thus, while HEPA frequency was controlled, its quality was largely unknown. Another coaching challenge was the tailoring of HEPA support to individual needs among groups of participants with substantial variations in both previous HEPA experience and health conditions. On the other hand, peer support was encouraged and many participants met at the training centre or at walking trails to challenge each other to perform at their best.
The influence of social desirability cannot be excluded in a study such as the present one, nor can response shift, as discussed previously for self-efficacy, but it may also be true for HEPA reporting. Physical capacity tests may be biased, although we trained physical therapists at the eight participating sites to perform the tests. Differences in equipment and other local facilities, as well as variations in rigour and accuracy, may have caused bias, but since the same participants were tested at the same units on both occasions, this might be of minor importance.
Outsourcing of HEPA programmes is necessary in order to support people with RA that cannot be constantly supervised in health care environments. The present study used physical therapists trained to coach HEPA General health perception. EQ-5D: EuroQol five-dimensions questionnaire; HAQ-DI: Stanford Health Assessment Questionnaire Disability Index; HEPA: health-enhancing physical activity; OE: outcome expectations; VO 2max : maximal oxygen uptake.
www.rheumatology.oxfordjournals.org behaviour changes, and although initially uncomfortable with abandoning their role as experts for that of coach, they gradually adjusted and even started to use their new skills in everyday clinical practice [19] . We firmly believe that physical therapists need to be involved in hands-on HEPA instruction, but do not exclude the possibility that trained laypeople could lead the support groups, as has been done successfully in arthritis self-management programmes [41] .
The current HEPA programme seemed to suit the needs of certain participants better than others and their experiences indicate a great variation, highlighting the need to individualize HEPA programmes regarding settings, exercise formats and behavioural support [42] . How to target the right people and how to tailor the programmes to their individual needs in order for them to adopt and maintain HEPA is a major challenge for future research.
